Abstract. In the present article, real number representations that are generalizations of classical positive and alternating representations of numbers, are introduced and investigated. The main metric relation, properties of cylinder sets are proved. The theorem on the representation of real numbers from a certain interval is formulated.
be a fixed matrix. Here n = 1, 2, . . . , m n ∈ N ∪ {0, +∞} (N is the set of all positive integers), and numbers q i,n (i = 0, m n ) satisfy the following system of conditions:
• . q i,n > 0 for all i = 0, m n and n = 1, 2, . . . Since different representations of real numbers are widely used in the theory of functions with a complicated local structure, theory of dynamical systems, fractal theory, set theory, etc. (e.g., see [1] , [4] [5] [6] [7] , [10, 11, 13] ), in the present article, a representation of real numbers by the following series is introduced:
where
We say that an expansion of a number x in series (1) We can model expansion (1) by the following way. Suppose that ρ 0 = 0 and given the matrix Q ′ N B
. Then
It is obvious that the last series is absolutely convergent and its sum belongs to [a ′ , a ′′ ], where
Let β > 1 be a fixed number and Q ≡ (q n ) be a fixed sequence of positive integers, q n > 1. By [x] denote the integer part of x. It is easy to see that theQ
• the nega-Q-representation [8] whenever N B = N:
• the representation by positive [2] Cantor series whenever N B = ∅ and q i,n = 1 qn for any n ∈ N, i = 0, q n − 1:
• the representation by alternating [9] Cantor series whenever N B = N and q i,n = 1 qn for any n ∈ N, i = 0, q n − 1:
• the β-expansion (introduced by A. Rényi in [7] ) whenever N B = ∅ and
i n β n ;
• the (−β) − expansion (introduced by S. Ito and T. Sadahiro in [3] ) whenever N B = N and
Suppose that q i,n = 1 s for all n ∈ N, i = 0, s − 1, and s > 1 is a fixed positive integer. Then we get the following expansion of real numbers
The last representation described by the author of the present article in [12] , is a generalization of the classical s-adic and nega-s-adic representations.
Remark 1. The term "nega" is used in this article since certain expansions of real numbers are numeral systems with a negative base.
Let us consider theQ
..cn of rank n with base c 1 . . . c n is a set {x :
..cn have the following properties: 
Proof. Let us prove that
..cn . Since the equalities In addition, in the first case, we get
In the second case, κ 2 < κ 1 = W . 
Suppose that ∆Q
Also, in the first case, we have
where ̟ is the Lebesgue measure of the interval situated between ∆Q ′ N B c 1 c 2 ...c n−1 c and ∆Q
In the second case, V = ν 1 < ν 2 .
Let us consider the difference we get
From the last expression, we have the following:
• κ 1 > 0 whenever ρ n = 1, i.e., n ∈ N B ;
• if ρ n = 2, i.e., n / ∈ N B , then:
Really, since 0 ≤ ω 1 ≤ 1 and 0 ≤ ω 2 ≤ 1, for n / ∈ N B we have
Let us consider the difference 
Hence, we obtain the following:
• κ 2 > 0 whenever ρ n = 2, i.e., n / ∈ N B ; • if ρ n = 1, i.e., n ∈ N B , then:
Finally, we obtain the following results:
• If ρ n = 1, then cylinders ∆Q 
